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(57) There is disclosed a silicon carbide porous 
body of the present invention, comprising silicon carbide 
particles and metallic silicon bonded together in such a 
manner that pores are retained between the silicon car- 
bide particles and/or between the silicon carbide particle 
and metallic silicon, wherein an oxide phase containing 
oxides of silicon, aluminum, and alkaline earth metal is 
buried in at least some of fine pore portions having a 
minimum distance of 1 0 jim or less between the surfac- 
es of the silicon carbide particles or between the surfac- 
es of the silicon carbide particle and metallic silicon 
among the pores, and a ratio of a total volume (pore vol- 
ume of the fine pore portion) of portions in which the 
oxide phase is not buried among the fine pore portions 
is 20% or less with respect to a total volume (total pore 
volume) of portions in which the oxide phase is not bur- 
ied among the pores including the fine pore portions. 
This silicon carbide porous body is suitable for use as a 
material constituting, for example, a filter, a catalyst car- 
rier or the like for automobile exhaust gas purification. 
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Description 

Technical Field 

5 [0001] The present invention relates to a silicon carbide porous body, a process for producing the same, and a 
honeycomb structure. In more detail, the present invention relates to a silicon carbide porous body having high me- 
chanical strength and preferably usable, for example, as a material constituting a filter, a catalyst carrier or the like for 
automobile exhaust gas purification, a process for producing the same, and a honeycomb structure comprising the 
silicon carbide porous body. 

10 

Background Art 

[0002] A porous honeycomb structure has been broadly used as a filter (diesel particulate filter (DPF)) for capturing/ 
removing particulate matters included a soot-containing fluid such as a diesel engine exhaust gas, or a catalyst carrier 
15 for carrying catalyst components to purify toxic substances in the exhaust gas. The honeycomb structure comprises: 
cell partition walls (ribs) forming a composite body of a plurality of adjacent cells; and a honeycomb outer wall which 
surrounds and holds outermost peripheral cells positioned in an outermost periphery of this cell composite body. A 
silicon carbide porous body using fire-resistant silicon carbide particles as aggregates has been used as a material 
constituting the structure. 

20 [0003] As the honeycomb structure, for example, a honeycomb-structure porous silicon carbide catalyst carrier has 
been described which is obtained using impurity-containing silicon carbide having a predetermined specific surface 
area as a starting material. The material is formed into a desired shape, dried, and thereafter fired in a temperature 
range of 1 600 to 2200°C (see, e.g., J P-A-6- 182228). 

[0004] I n a sintered configuration (necking) by recrystallization reaction of silicon carbide particles themselves in the 
25 catalyst carrier described in J P-A-6- 182228, silicon carbide components evaporate from the surfaces of the silicon 
carbide particles, and condense on each contact portion (neck portion) between the particles, and accordingly the 
bonded state is attained due to the grow of the neck portions. However, since very high firing temperature is required 
for evaporating silicon carbide, cost increase is brought. Moreover, since a material having a high coefficient of thermal 
expansion has to be fired at high temperature, there has been a disadvantage that the yield after firing drops. 
30 [0005] Moreover, to produce a filter having a high porosity, especially a filter having a porosity of 50% or more by 
the above-described sintering by the recrystallization reaction of the silicon carbide particles themselves, a sintering 
mechanism does not sufficiently function, therefore the growths of the neck portions are inhibited, and accordingly 
there has been a disadvantage that strength of the filter drops. 

[0006] As a conventional technique for solving these problems, there have been disclosed a porous honeycomb 
35 structure containing fire-resistant particles which are aggregates, especially silicon carbide and metallic silicon, and a 
process for producing the structure (see, e.g., JP-A-2002-201082). According to the producing process, a porous 
honeycomb structure can be inexpensively produced at a comparatively low firing temperature, and the obtained porous 
honeycomb structure has characteristics of being comparatively high in porosity, and high in thermal conductivity and 
strength. 

40 [0007] At present, as to the above-described DPF, it is one of important problems to reduce as much as possible 
pressure losses which largely influence engine outputs. To attain this theme, it is required to have a DPF of increased 
porosity; that is, a material having a higher porosity be used as a porous material constituting the filter There is under 
development a DPF being provided with a regeneration system in which an oxidation catalyst is loaded on a conven- 
tional DPF (DPF for catalyst regeneration), and can oxidize to bum deposited particulates for continuously regeneration. 

45 [0008] Especially, as to the DPF for regeneration the catalyst, it is required to reduce the pressure loss of the filter 
as much as possible, and also required to make the porosity higher, concretely 50% or more, and especially around 
70%. 

[0009] However, when the porosity of the silicon carbide porous body is raised, the strength accordingly drops. At a 
porosity of a certain or more degree, for example, at a porosity of 60% or more, for example, there has been a problem 
50 that it is difficult to preferably use the porous body as a material constituting a filter, a catalyst carrier or the like for 
automobile exhaust gas purification. 

Disclosure of the Invention 

55 [0010] The present invention has been developed in view of the problems associated with the above-described 
conventional technique, and an object thereof is to provide a silicon carbide porous body having high mechanical 
strength and preferably usable, for example, as a material constituting a filter, a catalyst carrier or the like for automobile 
exhaust gas purification, a process for producing the same, and a honeycomb structure comprising the silicon carbide 
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porous body. 

[0011] To achieve the above-described object, the present invention is to provide the following silicon carbide porous 
body, a process for producing the same, and a honeycomb structure. 

5 [1] A silicon carbide porous body comprising silicon carbide particles which are aggregates and metallic silicon 

which is a bonding material, bonded together in such a manner that pores are retained between the silicon carbide 
particles and/or between the silicon carbide particle and metallic silicon, characterized in that an oxide phase 
containing oxides of silicon, aluminum, and alkaline earth metal is buried in at least some of fine pore portions 
having a minimum distance of 10 u.m or less between the surfaces of the silicon carbide particles or between the 

10 surfaces of the silicon carbide particle and metallic silicon among the pores, and a ratio of a total volume (pore 

volume of the fine pore portion) of portions in which the oxide phase is not buried among the fine pore portions is 
20% or less with respect to a total volume (total pore volume) of portions in which the oxide phase is not buried 
among the pores including the fine pore portions. 

[2] The silicon carbide porous body according to the above [1], wherein the alkaline earth metal is strontium. 

15 [3] The silicon carbide porous body according to the above [1] or [2], wherein a plane image obtained by photo- 

graphing a cut face of the silicon carbide porous body cut with a predetermined plane is subjected to an image 
analysis process, and divided into a specified pore portion originating from the portion in which the oxide phase 
is not buried in the pore including the fine pore portion, a specified silicon carbide particle portion originating from 
the silicon carbide particle, a specified metallic silicon portion originating from metallic silicon, and a specified oxide 

20 phase portion originating from the oxide phase, and a relation of the following equation (1) is satisfied by a total 

length (contact length) L (mm/mm 2 ) per unit area (1 mm 2 ) of a portion with which the silicon carbide particle portion, 
the metallic silicon portion, and the oxide phase portion are brought into contact on the divided plane image, and 
a porosity e (%) of the silicon carbide porous body: 

25 L<-1.0e+90 (1) 

[4] The silicon carbide porous body according to any one of the above [1] to [3], wherein a ratio of a total area of 
portions with which the silicon carbide particle and the oxide phase are brought into contact is in a range of 10 to 
30 70% with respect to a total area of portions with which the silicon carbide particle, metallic silicon, and oxide phase 

are brought into contact. 

[5] The silicon carbide porous body according to the above [4], wherein the ratio of the total area of the portions 
with which the silicon carbide particle and the oxide phase are brought into contact is in a range of 25 to 50% with 
respect to the total area of the portions with which the silicon carbide particle, metallic silicon, and oxide phase 

35 are brought into contact. 

[6] The silicon carbide porous body according to any one of the above [2] to [5], wherein the oxide phase is amor- 
phous, the oxide phase contains all oxides (SrO, Al 2 0 3 , Si0 2 ) of strontium, aluminum, and silicon, and a content 
ratio (SrO:AI 2 0 3 :Si02) of the respective oxides of strontium, aluminum, and silicon in the oxide phase is in a range 
of (1 .0:0.1 :1.0) to (1 .0:1 .0:3.0) in accordance with each substance amount ratio (molar ratio). 

40 [7] The silicon carbide porous body according to the above [6], wherein melting temperatures of the oxides (SrO, 

Ai 2 0 3 , Si0 2 ) are in a range of 1000 to 1400°C. 

[8] The silicon carbide porous body according to the above [6] or [7], wherein melting viscosity of the oxide phase 
is lower than that of metallic silicon. 

[9] The silicon carbide porous body according to any one of the above [6] to [8], wherein a ratio of mass of the 
45 oxide phase is in a range of 1 .0 to 10.0 mass% with respect to a total mass of the silicon carbide particle and 

metallic silicon. 

[10] The silicon carbide porous body according to the above [9], wherein a ratio of mass of the oxide phase is in 
a range of 4.0 to 8.0 mass% with respect to a total mass of the silicon carbide particle and metallic silicon. 
[11] A honeycomb structure comprising: the silicon carbide porous body according to any one of the above [1] to 
so [10]. 

[12] A process for producing a silicon carbide porous body, characterized by: adding, to silicon carbide particles 
and metallic silicon, compound containing strontium, aluminum, and silicon in a range of 1 .0 to 1 0.0 parts by mass 
in terms of oxides (SrO, Al 2 0 3 , Si0 2 ) with respect to a total of 100 parts by mass of the silicon carbide particles 
and metallic silicon to obtain a raw material; forming the obtained raw material into a predetermined shape to 
55 obtain a formed article; degreasing and thereafter firing the obtained formed article; and burying an oxide phase 

containing the respective oxides of silicon, aluminum, and alkaline earth metal in at least some of fine pore portions 
having a minimum distance of 10 \im or less between the surfaces of the respective silicon carbide particles or 
between the surfaces of the silicon carbide particle and metallic silicon among the pores formed between the silicon 
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carbide particles in such a manner that a ratio of a total volume (pore volume of the fine pore portion) of portions 
in which the oxide phase is not buried among the fine pore portions is 20% or less with respect to a total volume 
(total pore volume) of portions in which the oxide phase is not buried among the pores including the fine pore 
portions to obtain the porous body having a porous structure. 

5 [13] The process for producing the silicon carbide porous body according to claim 12, wherein a type and/or an 

adding amount of the compound containing strontium, aluminum, and silicon are adjusted in such a manner that 
a content ratio (SrO:AI 2 0 3 :Si02) of the oxides of strontium, aluminum, and silicon is in a range of (1 .0:0.1 :1 .0) to 
(1.0:1.0:3,0) in each substance amount ratio (motar ratio), the oxides being contained in the oxide phase consti- 
tuting the porous body having the porous structure obtained by the firing. 

10 [14] The process for producing the silicon carbide porous body according to the above [12] or [13], wherein an 

amount of the compound to be added to the silicon carbide particles and metallic silicon and containing strontium, 
aluminum, and silicon, converted into the respective oxides (SrO, Al 2 0 3 , Si0 2 ), is set to a range of 4.0 to 8.0 parts 
by mass with respect to a total amount of 100 parts by mass of the silicon carbide particles and metallic silicon. 

15 Brief Description of the Drawings 

[0012] 

FIG. 1 is a sectional view schematically showing one embodiment of a silicon carbide porous body of the present 
20 invention; 

FIG. 2 Is a graph in which a contact length L (mm/mm 2 ) is plotted with respect to a value of a porosity e (%) in the 
silicon carbide porous body of an example of the present invention; 

FIG. 3 is an electron microscope photograph of a silicon carbide porous body of Example 1 of the present invention; 
and 

25 FIG. 4 is an electron microscope photograph of a silicon carbide porous body of Example 2 of the present invention. 

Best Mode for Carrying out the Invention 

[0013] Modes for carrying out a silicon carbide porous body, a process for producing the same, and a honeycomb 
30 structure of the present invention will be described hereinafter specifically with reference to the drawings. 

[0014] First, one embodiment of the silicon carbide porous body of the present invention will be described with ref- 
erence to FIG. 1 . FIG. 1 is a sectional view schematically showing a silicon carbide porous body of the present em- 
bodiment. 

[0015] As shown in FIG. 1 , in a silicon carbide porous body 1 of the present embodiment, silicon carbide particles 2 

35 which are aggregates are bonded to metallic silicon 3 which is a bonding material in a state in which pores 4 are held 
between the silicon carbide particles 2, and/or between the silicon carbide particle 2 and metallic silicon 3 to constitute 
the silicon carbide porous body 1 . Oxide phases 5 containing oxides of silicon, aluminum, and alkaline earth metal are 
buried in at least some of fine pore portions 6 having a minimum distance of 10 u,m or less between the surfaces of 
the silicon carbide particles 2, or between the surface of the silicon carbide particle 2 and that of metallic silicon 3 

40 among the pores 4. A ratio of a total (pore volumes of fine pore portions) of volumes of portions in which any oxide 
phase 5 is not buried among the fine pore portions 6 is 20% or less with respect to a total (total pore volume) of volumes 
of portions in which any oxide phase 5 is not buried among the pores 4 including the fine pore portions 6. 
[0016] In general, a mechanical strength tends to drop in the porous body whose porosity has been raised, but as 
described above, in the silicon carbide porous body 1 of the present embodiment, in addition to the bonding by metallic 

45 silicon 3, the oxide phase 5 is buried to thereby thicken bonding between the silicon carbide particles 2 and/or between 
the silicon carbide particle 2 and metallic silicon 3, and the bonding is further secured. Consequently, the mechanical 
strength of the silicon carbide porous body 1 can be raised, and the porous body is preferably usable, for example, as 
a material constituting a filter, a catalyst carrier or the like for automobile exhaust gas purification. The material can be 
sintered at a comparatively low firing temperature during production, producing costs are reduced, and producing yield 

so is enhanced. 

[0017] As described above, in the silicon carbide porous body 1 , the silicon carbide particles 2 which are the aggre- 
gates are bonded to metallic silicon 3 which is the bonding materia! in a state in which the pores 4 are retained between 
the silicon carbide particles 2 and/or between the silicon carbide particle 2 and metallic silicon 3. Among the pores 4, 
portions having a minimum distance of 1 0 um or less between the surfaces of the silicon carbide particles 2, or between 
55 the surfaces of the silicon carbide particle 2 and metallic silicon 3 are the fine pore portions 6. In the present embodiment, 
the oxide phases 5 are buried at least some of the fine pore portions 6. It is to be noted that the oxide phase 5 may 
be buried in such a manner as to seal all the fine pore portions 6. 

[0018] A volume of the portion in which any oxide phase 5 is not buried in the pore 4 including the above-described 



4 



EP 1 568 669 A1 



fine pore portion 6, and that of the portion in which any oxide phase 5 is buried in the fine pore portion 6 can be 
calculated from a pore diameter distribution measured, for example, using a mercury porosimeter or the like. The 
section of the silicon carbide porous body 1 is photographed by a scanning electron microscope (SEM) or the like, and 
images photographed in a plurality of sections are analyzed. The volumes may be calculated as integrated values. 
5 [0019] Moreover, in the present embodiment, in a case where a total of lengths of portions with which the silicon 
carbide particle 2, metallic silicon 3, and oxide phase 5 are brought into contact per unit area (1 mm 2 ) is "contact length 
L (mm/mm 2 )", porosity e (%) of the silicon carbide porous body 1 , and the above-described contact length L (mm/mm 2 ) 
preferably satisfy a relation of the following equation (1): 

L£-1.0e+90 (1) 



[0020] The above-described equation (1) is an evaluation method in which strength of bonding between the silicon 
carbide particles 2 is judged in a predetermined porosity. When the porosity e (%) and the contact length L (mm/mm 2 ) 

15 satisfy the relation of the above-described equation (1), it can be judged that the silicon carbide porous body 1 has a 
superior strength as the constituting material of a DPR Specifically, the silicon carbide porous body 1 constituting a 
sample is cut to obtain a predetermined cut face. At this time, to form the cut face into a uniformly flat face, the cut 
face may be appropriately polished. A plane image obtained by photographing the cut face using the scanning electron 
microscope (SEM) or the like is taken into a calculator including a personal computer (PC) using image take-in means 

20 such as a scanner. By a predetermined image analyzing method, the taken-in plane image is divided and extracted 
as a specified silicon carbide particle portion originating from the silicon carbide particle 2, a specified metallic silicon 
portion originating from metallic silicon 3, a specified oxide phase portion originating from the oxide phase 6, and a 
specified portion (pore portion) originating from a portion in which any oxide phase 6 is not buried in the pore 4 including 
the fine pore portion 6. When a predetermined image processing method is applied to a boundary among the extracted 

25 silicon carbide particle 2 (silicon carbide particle portion), metallic silicon 3 (metallic silicon portion), and oxide phase 
5 (oxide phase portion), a boundary line having a width for one pixel is extracted, and the total of the length per unit 
area (1 mm 2 ) is assumed as the contact length L (mm/mm 2 ). 

[0021] Moreover, in the present embodiment, a ratio of a total area of portions with which the silicon carbide particle 
2 and the oxide phase 5 are brought into contact is preferably 10 to 70% with respect to a total area of portions with 

30 which the silicon carbide particle 2, metallic silicon 3, and oxide phase 5 are brought into contact. When the ratio of 
the area of the portions with which the silicon carbide particle 2 and oxide phase 5 are brought into contact is less than 
10%, the mechanical strength of the silicon carbide porous body 1 cannot be sufficiently raised in some case. When 
the ratio of the area of the portion with which the silicon carbide particle 2 and oxide phase 5 are brought into contact 
exceeds 70%, there is fear that the silicon carbide particle 2 is brought into contact with metallic silicon 3 insufficiently, 

35 and thermal conductivity drops. It is to be noted that a total area of the portions with which the silicon carbide particle 
2, metallic silicon 3, and oxide phase 5 are brought into contact, and a total area of the portions with which the silicon 
carbide particle 2 and oxide phase 5 are brought into contact can be calculated as integrated values. For example, a 
polished face of the silicon carbide porous body 1 is photographed using the scanning electron microscope (SEM) or 
the like, and images photographed in a plurality of sections in a thickness direction are subjected to computer image 

40 analysis. A length (interface length) of the boundary line is extracted using an image analysis method similar to an 
evaluation method in which bonding strength is judged between the silicon carbide particles 2 in the above-described 
predetermined porosity, and the length is approximately usable. It is to be noted that from a viewpoint that the silicon 
carbide porous body 1 be obtained having high thermal conductivity and mechanical strength, the ratio of the total area 
of the portions with which the silicon carbide particle 2 and the oxide phase 5 are brought into contact is preferably 25 

45 to 50% with respect to the total area of the portions with which the silicon carbide particle 2, metallic silicon 3, and 
oxide phase 5 are brought into contact. 

[0022] In the present embodiment, the above-described alkaline earth metal is preferably strontium. Furthermore, 
preferably the oxide phase 5 is amorphous, the oxide phase 5 contains all oxides (SrO, Al 2 0 3 , Si0 2 ) of strontium, 
aluminum, and silicon, and a content ratio (SrO:AI 2 0 3 :SiC>2) of the respective oxides of strontium, aluminum, and silicon 

so jn the oxide phase 5 is (1 .0:0.1 :1 .0) to (1 .0:1 .0:3.0) in accordance with each substance amount ratio (molar ratio). 
[0023] By this constitution, the respective oxides are regarded as a ternary compound system, and an eutectic point 
is lowered. Accordingly, during firing, an oxide film is easily molten/removed with which the surface of the silicon carbide 
particle 2 and/or metallic silicon 3 is coated to obtain satisfactory wettability of metallic silicon 3, and a bonding portion 
for mutually bonding the silicon carbide particles 2 can further be thickened. It is to be noted that the oxide film with 

55 which the surface of the silicon carbide particle 2 and/or metallic silicon 3 is coated is Si0 2 or the like. Furthermore, 
when the eutectic point is lowered, viscosity of the oxide phase 5 can be lowered. Therefore, the oxide phase 5 can 
be buried in the fine pore portion 6 of the pore 4 in which metallic silicon 3 cannot be buried, and the mechanical 
strength of the silicon carbide porous body 1 can be enhanced in order to assist the bonding between the silicon carbide 
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particles 2 by metallic silicon 3. 

[0024] When a substance amount ratio (molar ratio) of the oxide of aluminum (Ai 2 0 3 ) is less than 0.1 in the above- 
described substance amount ratio (molar ratio), wettability of metallic silicon 3 (Si) drops, and the mutual bonding 
between the silicon carbide particles 2 sometimes weakens. Strontium silicate (SrSi0 3 ) is sometimes generated by 

5 strontium oxide (SrO) and silicon dioxide (Si0 2 ) contained in the oxide phase 5. Since strontium silicate easily melts 
in acetic acid or the like for use In carrying catalyst in a case where the silicon carbide porous body 1 is used as a 
catalyst carrier or the like, a problem is assumed to occur that the oxide phase 5 is eluted in carrying the catalyst and 
the strength drops. When the substance amount ratio (molar ratio) of oxide (Al 2 0 3 ) of aluminum exceeds 1 .0, a hardly 
soluble film is formed on the surface of metallic silicon 3, and the wettability between the silicon carbide particle 2 and 

10 metallic silicon 3 is deteriorated to lower the strength in some case. When the substance amount ratio (molar ratio) of 
oxide (Si0 2 ) of silicon is less than 1 .0, or exceeds 3.0, the above-described eutectic point does not sufficiently drop, 
and the mechanical strength of the silicon carbide porous body 1 cannot be sufficiently effectively enhanced in some 
case. 

[0025] The above-described "content ratio of the respective oxides of strontium, aluminum, and silicon in the oxide 
15 phase 5 M can be calculated from values of Al, Ca and the like contained as impurities in the added compound and 
metallic silicon in terms of oxides, and a value of an amount of silieon dioxide (Si0 2 ) contained in the oxide film of the 
surface of the silicon carbide particle 2 and/or metallic silicon 3 in terms of an oxygen amount obtained by chemical 
analysis of a material powder. 

[0026] In the present embodiment, melting temperatures of the above-described oxides (SrO, Al 2 0 3 , Si0 2 ) are pref- 
20 erably 1 000 to 1 400°C. When the melting temperature is less than 1 000 P C, the viscosity of the oxide phase 5 exces- 
sively drops, and therefore the oxide phase 5 sometimes deviates in the silicon carbide porous body 1 . When the 
melting temperature exceeds 1 400°C, the viscosity of the oxide phase 5 does not sufficiently drop, and the oxide phase 
5 does not easily enter the fine pore portion 6 of the pore 4 in some case. 

[0027] Moreover, in the present embodiment, melting viscosity of the oxide phase 5 is preferably lower than that of 
25 metallic silicon 3. By this constitution, the oxide phase 5 more easily enters the fine pore portion 6 of the pore 4 of the 
silicon carbide porous body 1 . 

[0028] Furthermore, in the present embodiment, a ratio of mass of the oxide phase 5 is preferably 1 .0 to 1 0.0 mass% 
with respect to a total mass of the silicon carbide particle 2 and metallic silicon 3. When the mass ratio of the oxide 
phase 5 is less than 1 .0 mass%, the strength of the silicon carbide porous body 1 cannot be sufficiently effectively 

30 enhanced. When the mass ratio of the oxide phase 5 exceeds 10.0 mass%, the amount of the oxide phase 5 is ex- 
cessively large, therefore firing contraction is large, and the porosity of the silicon carbide porous body 1 drops. For 
example, when the porous body is used as a filter such as DPF, pressure loss excessively increases in some case. 
It is to be noted that from a viewpoint of the silicon carbide porous body 1 having high porosity and mechanical strength, 
a ratio of mass of the oxide phase 5 is further preferably 4.0 to 8.0 mass% with respect to a total mass of the silicon 

35 carbide particle 2 and metallic silicon 3. 

[0029] Next, one embodiment of a honeycomb structure of the present invention will be described. The honeycomb 
structure of the present embodiment comprises the silicon carbide porous body 1 (see FIG. 1) described above. The 
honeycomb structure of the present embodiment reflects characteristics of the silicon carbide porous body 1 (see FIG. 
1) which is a constituting material, and has superior resistances to oxidation, acid, particulate reaction, and thermal 

40 shock. Furthermore, the honeycomb structure of the present embodiment is usable as a DPF, a DPF for regeneration 
by catalyst, catalyst carrier or the like under a high space velocity (SV) condition. 

[0030] Next, one embodiment of a process for producing the silicon carbide porous body of the present invention 
will be specifically described. 

[0031 ] In the process for producing the silicon carbide porous body of the present embodiment, first, 1 .0 to 1 0.0 parts 
45 by mass of compound containing strontium, aluminum, and silicon are added to silicon carbide particles and metallic 
silicon in terms of oxides (SrO, Al 2 0 3 , Si0 2 ) with respect to a total amount of 100 parts by mass of the silicon carbide 
particles and metallic silicon to obtain a raw material. It is to be noted that, in the present invention, the compound 
containing strontium, aluminum, and silicon may contain only one type of alkaline earth metals (Mg, Ca, Sr, Ba) including 
strontium, aluminum, and silicon, or may contain a plurality of types. During the adding, only one type of compound 
so containing strontium, aluminum, and silicon may be added, or a plurality of types may be added in such a manner that 
the finally formed oxide phase contains at least one type of the alkaline earth metals, aluminum, and silicon. When a 
plurality of types is added, the added amounts may be mutually different or equal. In this case, a forming auxiliary 
agent such as an organic binder may be added if necessary. It is to be noted that the silicon carbide particle or metallic 
silicon sometimes contains a micro amount of impurities such as iron, aluminum, and calcium, but may be simply used, 
55 or may be subjected to chemical treatment such as chemical cleaning and refined for use. When an amount of com- 
pound to be added is less than 1 .0 part by mass in terms of the respective oxides (SrO, AI 2 O a , Si0 2 ), the strength of 
the obtained silicon carbide porous body cannot be sufficiently effectively enhanced. When the amount exceeds 10.0 
parts by mass, the amount of the oxide phase formed by the compound is excessively large, therefore the firing con- 
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traction increases, and the porosity of the obtained silicon carbide porous body drops. For example, when the porous 
body is used as the filter like the DPF, the pressure loss excessively increases. It is preferable that strontium in the 
compound is contained in the form of strontium oxide (SrO) or strontium carbonate (SrC0 3 ) because the oxide phase 
can be efficiently formed, and the substance is easily obtainable and easily handled. Similarly, aluminum is preferably 

5 contained in the form of aluminum oxide (Al 2 0 3 ) or metallic aluminum. It is to be noted that, in this case, metallic 
aluminum may be contained as impurities of metallic silicon. Similarly, silicon is preferably contained in the form of 
silicon dioxide (Si0 2 ) or colloidal silica. It is to be noted that, in this case, silicon dioxide may be contained as an oxide 
film (Si0 2 ) with which the surface of the silicon carbide particle and/or metallic silicon is to be coated. 
[0032] Next, the raw materials obtained in this manner are mixed and kneaded to constitute a clay for forming, this 

10 clay is formed into a predetermined shape such as a honeycomb shape, this clay is calcined, and the organic binder 
is degreased to obtain a formed article. 

[0033] Next, the obtained formed article is fired, and an oxide phase containing the respective oxides of silicon, 
aluminum, and alkaline earth metal is buried in at least some of pores formed between the silicon carbide particles in 
such a manner that a ratio of a total volume (pore volume of the fine pore portion) of portions in which the oxide phase 
15 is not buried among the fine pore portions is 20% or less with respect to a total volume (total pore volume) of portions 
in which the oxide phase is not buried among the pores including the fine pore portions to obtain the porous body 
having a porous structure. 

[0034] In the producing process of the present embodiment, a type and/or an adding amount of the compound con- 
taining strontium, aluminum, and silicon are preferably adjusted in such a manner that a content ratio (SrO:AI 2 O 3 :Si0 2 ) 
20 of the oxides of strontium, aluminum, and silicon is (1 .0:0.1:1.0) to (1 .0:1 .0:3.0) in each substance amount ratio (molar 
ratio), the oxides being contained in the oxide phase constituting the porous body having the porous structure obtained 
by the firing. 

[0035] The compound containing strontium, aluminum, and silicon, which has been added as the raw material, is 
decomposed or oxidized, and molten at the firing time. In this case, the molten oxides of strontium, aluminum, and 

25 silicon are regarded as a ternary compound system, the eutectic point is lowered, and further viscosity is lowered. 
Accordingly, the oxide film on the surface of the silicon carbide particle and/or metallic silicon is molten/removed, the 
wettability of metallic silicon for bonding the silicon carbide particles is set to be satisfactory, and a bonding portion 
bonded to the silicon carbide particle can further be thickened. Since the viscosity of a surplus oxide phase drops, the 
phase easily enters the pores of the porous body, especially the fine pore portion having a small pore diameter. Since 

30 the phase solidifies in this state to aid the mutual bonding among the silicon carbide particles, the mechanical strength 
rises. 

[0036] It is to be noted that from a viewpoint of the producing of the silicon carbide porous body having high porosity 
and mechanical strength, in the present embodiment, amount of the compound to be added to the silicon carbide 
particles and metallic silicon and containing strontium, aluminum, and silicon, converted into the respective oxides 
35 (SrO, Al 2 0 3 , Si0 2 ), is further preferably set to a range of 4.0 to 8.0 parts by mass with respect to a total amount of 1 00 
parts by mass of the silicon carbide particles and metallic silicon. 

[0037] It is to be noted that, in the present embodiment, calcining is preferably performed at a temperature lower 
than that at which metallic silicon melts. Specifically, a predetermined temperature may be once held at about 150 to 
700°C, or a temperature rise speed may be delayed to 50°C/hr in a predetermined temperature range in performing 

40 the calcining. As to a method of holding once at the predetermined temperature, a temperature level only or a plurality 
of temperature levels may be held depending on a type and amount of the used organic binder. Furthermore, in a case 
where the plurality of temperature levels are held, holding times may be equal to or different from one another. Similarly, 
as to a method of slowing the temperature rise speed, the speed may be decreased only in one temperature segment 
or a plurality of segments. 

45 Further in a plurality of segments, the speeds may be equal to or different from one another. 

[0038] To obtain a porous structure in which the silicon carbide particles are bonded by metallic silicon, metallic 
silicon needs to be softened at the firing time. Since melting point of metallic silicon is 1410°C, the firing temperature 
during the firing is preferably set to 1 41 0°C or more. Furthermore, optimum firing temperature is determined by a micro 
structure or a characteristic value. However, since evaporation of metallic silicon proceeds at a temperature exceeding 

so 1 600°C, and the bonding via metallic silicon is difficult, the firing temperature is appropriately 1 41 0 to 1 600°C, preferably 
1420 to 1580°C. 

(Examples) 

55 [0039] The present invention will be described hereinafter specifically in accordance with examples, but the present 
invention is not limited to these examples. 
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(Examples 1 and 2, Comparative Examples 1 to 6) 

[0040] Silicon carbide particles having an average particle diameter of 33 ^m, and powder of metallic silicon having 
an average particle diameter of 5 jim were blended in such a manner as to obtain a composition of 80:20 in a mass 

5 ratio, and a compound containing strontium oxide (SrO) , aluminum oxide (Al 2 0 3 ), and silicon dioxide (SiC> 2 ) was added 
to obtain a raw material. To this raw material, 6 parts by mass of methyl cellulose, 2.5 parts by mass of surfactant, and 
24 parts by mass of water were added as organic binders with respect to a total amount of 1 00 parts by mass of silicon 
carbide particles and metallic silicon, and the material was uniformly mixed and kneaded to obtain a forming clay. The 
obtained clay was formed into a honeycomb shape having an outer diameter of 45 mm, length of 120 mm, partition 

10 wall thickness of 0.43 mm, and cell density of 1 00 cells/square inch (1 6 cells/cm 2 ) by an extruder. Next, after performing 
calcining at 500°C for 5 hours for degreasing, firing was performed in a non-oxidizing atmosphere at 1450°C for two 
hours to prepare a honeycomb-structure silicon carbide porous body. In the obtained silicon carbide porous body, 
silicon carbide particles and metallic silicon were bonded in a state in which pores were retained between the silicon 
carbide particles and/or between the silicon carbide particle and metallic silicon. An oxide phase containing oxides of 

15 silicon, aluminum, and atmosphere was buried in at least some of fine pore portions having a minimum distance of 10 
u,m or less between the surfaces of the silicon carbide particles, or between the surfaces of the silicon carbide particle 
and metallic silicon among the pores. 

(Example 3 and Comparative Example 7) 

20 

[0041] Honeycomb-structure silicon carbide porous bodies (Example 3 and Comparative Example 7) were prepared 
by operations similar to those of Examples 1 and 2, Comparative Examples 1 to 6 described above except that 10 
parts by mass of foaming resin (acrylonitrile-based plastic balloons (average particle diameter of 50 u,m)), and 1 5 parts 
by mass of organic pore former (starch (average particle diameter of 50 ^m)) were added in addition to a compound 

25 containing strontium oxide (SrO) which was an alkaline earth metal, aluminum oxide (Al 2 0 3 ), and silicon dioxide (Si0 2 ). 
[0042] As to the respective prepared silicon carbide porous bodies (Examples 1 to 3, Comparative Examples 1 and 
7), a ratio (%) (hereinafter referred to sometimes as micro porosity (%)) of a total volume (pore volume of fine pore 
portion) of portions (having pre diameters of 1 0 \im or less) was calculated in which any oxide phase was not buried 
among the fine pore portions having a minimum distance of 10 ^im or less between the surfaces of the silicon carbide 

30 particles, or between the surfaces of the silicon carbide particle and metallic silicon, with respect to a total volume (total 
pore volume) of portions in which any oxide phase was not buried among pores including the above-described fine 
pore portions, using a pore diameter distribution measured by a mercury porosimeter. Results are shown in Table 1 . 
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[0043] Moreover, ratios were calculated: each substance amount ratio (molar ratio) (SrO:AI 2 0 3 :Si0 2 ) of oxides of 
strontium, aluminum, and silicon In the oxide phase constituting each prepared silicon carbide porous body; and a ratio 
(mass%) (hereinafter referred to simply as the ratio (mass%) of the mass of the oxide phase in some case) of the mass 
of the oxide phase with respect to a total mass of the silicon carbide particles which were aggregates and metallic 

s silicon which was a bonding material. The ratios were calculated from an added compound and a compound contained 
as impurities in the silicon carbide particles or silicon carbide particle material. Results are shown in Table 1 . These 
values may be calculated, when measuring and quantifying a characteristic X-ray inherent in each element (Sr, Al, Si, 
O) by EDS point analysis in the oxide phase existing in a polished face of the prepared silicon carbide porous body. 
Alternatively, the values may be calculated by quantification by predetermined chemical analysis or the like, but the 

10 measuring method is not limited to the above-described method. 

(Image Analysis) 

[0044] An image of each silicon carbide porous body was analyzed using application (Image-Pro Plus (trade name) 
15 (manufactured by MEDIA CYBERNETICS Co.) for image analysis. Specifically, first the silicon carbide porous body 
constituting a sample was cut to obtain a predetermined cut face. At this time, to form the cut face into a uniformly flat 
face, the cut face may be appropriately polished. A plane image obtained by photographing the cut face using the 
scanning electron microscope (SEM) or the like was taken into a calculator including a personal computer (PC) using 
image take-in means such as a scanner. By a predetermined image analyzing method, the taken-in plane image was 
20 divided and extracted as the silicon carbide particle 2, metallic silicon 3, oxide phase 5, and portion (pore portion) in 
which any oxide phase 5 was not buried in the pore 4 including the fine pore portion 6 as shown in FIG. 1 . When a 
predetermined image processing method was applied to a boundary among the extracted silicon carbide particle 2, 
metallic silicon 3, and oxide phase 5, a boundary line having a width for one pixel was extracted, and the total of the 
lengths per unit area (1 mm 2 ) was calculated as the contact length L (mm/mm 2 ). Obtained results are shown in Table 
25 1 . A graph in which the contact length L (mm/mm 2 ) is plotted with respect to the value of the porosity e (%) is shown 
in FIG. 2. It is to be noted that a straight line in FIG. 2 was drawn based on a lower-limit value of the following equation (1 ): 

L<-1.0e+90 (1) 

30 

[0045] Moreover, a ratio (%) (hereinafter sometimes referred to as the oxide bonding ratio (%)) of a total area of 
portions with which the silicon carbide particles and oxide phase were brought into contact was calculated with respect 
to a total area of portions with which the silicon carbide particles, metallic silicon, and oxide phase were brought into 
contact by computer image analysis of the cut face of the silicon carbide porous body photographed using a scanning 

35 electron microscope (SEM) or the like. In the present examples and comparative examples, a length (interface length) 
of a boundary line between the silicon carbide particle and metallic silicon, and that (interface length) of the boundary 
line between the silicon carbide particle and oxide phase were calculated using an image analysis method similar to 
the above-described image analysis method. A ratio of a total interface length between the silicon carbide particle and 
the oxide phase was calculated with respect to a total interface length of the silicon carbide particle with respect to 

40 metallic silicon and oxide phase to obtain an oxide phase bonding ratio. Results are shown in Table 1 . An electron 
microscope photograph of the silicon carbide porous body of Example 1 Is shown in FIG. 3, and an electron microscope 
photograph of the silicon carbide porous body of Example 2 is shown in FIG. 4. It is to be noted that, in the present 
embodiment, Image-Pro Plus (trade name) (manufactured by MEDIA CYBERNETICS Co.) was used as application 
software for performing the above-described computer image analysis, but the present invention is not limited to the 

45 use of the application software. 

[0046] Moreover, the porosity (%) of each silicon carbide porous body was measured by Archimedes method. Results 
are shown in Table 1 . 

[0047] Furthermore, in each obtained silicon carbide porous body, strength (four-point bending strength) (MPa) was 
measured at room temperature in conformity to the measuring method described in JIS R 1601 . Results are shown in 
so Table 1 . 

[0048] Additionally, a crystallized state of the oxide phase constituting each silicon carbide porous body was identified 
by X-ray diffraction. Results are shown in Table 2. 
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(Table 2) 





Substance amount 

^mUl /Of IdLIO U\ UXlUt? 

(SrO:AI 2 0 3 :Si0 2 ) 


Crystallized state of oxide 

nhsco 


Mass decrease ratio by 

aUcLIU dolU ^llldob /of 


Example 1 


1.0: 0.2 : 2.0 


Amorphous 


0 


Example 2 


1.0 : 0.2 : 1.3 


Amorphous 


0 


Example 3 


1.0: 0.2 : 2.1 


Amorphous 


0 


Comparative Example 1 


1.0: 0.2: 1.0 


Amorphous 




Comparative Example 2 


1.0:0.2:2.0 


Amorphous 




Comparative Example 3 


1.0:0.06:2.0 


SrSi0 3 


0.8 


Comparative Example 4 


1.0 : 1.2 : 2.0 


SrAI 2 Si 2 O e 




Comparative Example 5 


1 .0 : 0.2 : 0.5 


Amorphous 




Comparative Example 6 


1.0: 0.2:5.0 


Amorphous 




Comparative Example 7 


1.0: 0.2: 1.0 


Amorphous 





[0049] Moreover, each obtained silicon carbide porous body was immersed in 10 mass% of aqueous acetic acid 
solution for 30 minutes, masses of the silicon carbide porous body before/after immersion were measured, and a mass 
decrease ratio (mass%) by elution of the oxide phase against acetic acid was calculated in accordance with the following 
25 equation (2). Results are shown in Table 2. 



Mass decrease ratio (mass%) by acetic acid = {(mass before immersion)-(mass after immersion)}/(mass 
3o before immersion) x 1 00 (2) 

[0050] As shown in Table 1 , in Comparative Example 1 , since the mass ratio of the oxide phase was small as 0.8 
mass%, a micro porosity of 24% indicated that there were many fine pore portions where any oxide phase was not 
buried. Since the bonding was not sufficiently effectively strengthened between the silicon carbide particles and/or 

35 between the silicon carbide particle and metallic silicon (oxide bonding ratio: 5%), the strength of the silicon carbide 
porous body was only 15 MPa. On the other hand, in Example 1 , since the mass ratio of the oxide phase was 1 .7% 
and large, a micro porosity of 1 7% indicated that there were many fine pore portions where the oxide phase was buried. 
Moreover, since the wettability of metallic silicon was satisfactory, the strength was 25 MPa and superior. Further in 
Example 2, since the ratio of the oxide phase was 4.1% and further large, and the micro porosity was 8%, the effect 

40 was sufficient (oxide bonding ratio: 35%) that the bonding between the silicon carbide particles and/or between the 
silicon carbide particle and metallic silicon was reinforced by the oxide phase, and the strength was 40 MPa and 
superior. 

[0051] However, in Comparative Example 2, since the mass ratio of the oxide phase was 15.0% and excessively 
large, firing contraction increased, and the porosity dropped. 

45 [0052] Moreover, as shown in Table 2, in Comparative Example 3 in which a ratio of aluminum oxide (Al 2 0 3 ) was 
0.06 in each substance amount ratio (molar ratio) of the oxide, strontium silicate (SrSi0 3 ) easily soluble to acetic acid 
or the like was generated by strontium oxide (SrO) and silicon dioxide (Si0 2 ) contained in the oxide phase, and ac- 
cordingly a mass decrease ratio (mass%) by acetic acid increased. In Examples 1 and 2, the oxide phase became 
amorphous by aluminum oxide (A^O^, and strontium silicate described above was prevented from being generated. 

so Further in Comparative Example 4 In which the ratio of aluminum oxide (Al 2 0 3 ) was 1 .2 in each substance amount 
ratio (molar ratio) of oxide, the wettability of metallic silicon dropped for an uncertain reason, and the strength was only 
18 MPa. 

[0053] Moreover, in Comparative Example 5 in which the ratio of silicon dioxide (Si0 2 ) is 0.5 in each substance 
amount ratio (molar ratio) of oxide, the eutectic point of the oxide phase could not be sufficiently lowered, and it was 
55 not possible to sufficiently lower the viscosity of a molten compound, or an oxide film with which the surface of the 
silicon carbide particle and/or metallic silicon was coated. Therefore, the wettability of metallic silicon was bad, further 
the molten oxide phase could not sufficiently enter between the silicon carbide particles and/or between the silicon 
carbide particle and metallic silicon, and the strength of the silicon carbide porous body was only 1 6 MPa. Similarly in 
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Comparative Example 6 in which the ratio of silicon dioxide (Si0 2 ) is 5,0 in each substance amount ratio (molar ratio) 
of oxide, the eutectic point of the oxide phase could not be sufficiently lowered, it was not possible to sufficiently lower 
the viscosity of the molten compound, or the oxide fiim with which the surface of the silicon carbide particle and/or 
metallic silicon was coated, and therefore the strength of the silicon carbide porous body was only 18 MPa. 

5 [0054] Furthermore, as shown in Table 1, in Comparative Example 7 in which a pore former was used in order to 
reduce the pressure loss, the porosity was enhanced, but the strength largely dropped (9 MPa), and it was difficult to 
preferably use the example, for example, as a material constituting a filter, a catalyst carrier or the like for automobile 
exhaust gas purification. On the other hand, in Example 3 in which the porosity was similarly enhanced, as compared 
with Comparative Example 7, the ratio of the oxide phase was 5.8% and very large, and the micro porosity was 9%. 

io Therefore, since the effect was sufficient (oxide bonding ratio: 38%) that the bonding was strengthened between the 
silicon carbide particles and/or between the silicon carbide particle and metallic silicon by the oxide phase. Therefore, 
although the porosity was 59% and very high, the strength was 18 MPa, and remarkably superior, and the example 
was usable, for example, as the material constituting the filter, catalyst carrier or the like for the automobile exhaust 
gas purification. 

15 [0055] Additionally, as shown in FIG. 2, Examples 1 to 3 have superior strengths as the constituting materials of the 
DPF in order to sufficiently satisfy the equation (1). 

Industrial Applicability 

20 [0056] As described above, a silicon carbide porous body of the present invention, and a honeycomb structure com- 
prising the silicon carbide porous body have high mechanical strength, and are preferably usable as materials consti- 
tuting a filter, a catalyst carrier or the like for automobile exhaust gas purification. A process for producing the silicon 
carbide porous body of the present invention is capable of simply and inexpensively producing the silicon carbide 
porous body. 

25 

Claims 

1 . A silicon carbide porous body comprising silicon carbide particles which are aggregates and metallic silicon which 
30 is a bonding material, bonded together in such a manner that pores are retained between the silicon carbide 

particles and/or between the silicon carbide particle and metallic silicon, 

characterized in that an oxide phase containing oxides of silicon, aluminum, and alkaline earth metal is 
buried in at least some of fine pore portions having a minimum distance of 10 \im or less between the surfaces of 
the silicon carbide particles or between the surfaces of the silicon carbide particle and metallic silicon among the 
35 pores, and 

a ratio of a total volume (pore volume of the fine pore portion) of portions in which the oxide phase is not 
buried among the fine pore portions is 20% or less with respect to a total volume (total pore volume) of portions 
in which the oxide phase is not buried among the pores including the fine pore portions. 

40 2. The silicon carbide porous body according to claim 1 , wherein the alkaline earth metal is strontium. 

3. The silicon carbide porous body according to claim 1 or 2, wherein a plane image obtained by photographing a 
cut face of the silicon carbide porous body cut with a predetermined plane is subjected to an image analysis 
process, and divided into a specified pore portion originating from the portion in which the oxide phase is not buried 

45 in the pore including the fine pore portion, a specified silicon carbide particle portion originating from the silicon 

carbide particle, a specified metallic silicon portion originating from metallic silicon, and a specified oxide phase 
portion originating from the oxide phase, and a relation of the following equation (1 ) is satisfied by a total length 
(contact length) L (mm/mm 2 ) per unit area (1 mm 2 ) of a portion with which the silicon carbide particle portion, the 
metallic silicon portion, and the oxide phase portion are brought into contact on the divided plane image, and a 

so porosity e (%) of the silicon carbide porous body: 

L<-1.0e+90 (1) 

55 4, The silicon carbide porous body according to any one of claims 1 to 3, wherein a ratio of a total area of portions 
with which the silicon carbide particle and the oxide phase are brought into contact is in a range of 10 to 70% with 
respect to a total area of portions with which the silicon carbide particle, metallic silicon, and oxide phase are 
brought into contact. 
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5. The silicon carbide porous body according to claim 4, wherein the ratio of the total area of the portions with which 
the silicon carbide particle and the oxide phase are brought into contact is in a range of 25 to 50% with respect to 
the total area of the portions with which the silicon carbide particle, metallic silicon, and oxide phase are brought 
into contact. 

5 

6. The silicon carbide porous body according to any one of claims 2 to 5, wherein the oxide phase is amorphous, the 
oxide phase contains all oxides (SrO, Al 2 0 3 , Si0 2 ) of strontium, aluminum, and silicon, and a content ratio (SrO: 
AI 2 0 3 :Si0 2 ) of the respective oxides of strontium, aluminum, and silicon in the oxide phase is in a range of (1.0: 
0.1 :1 .0) to (1 .0:1 .0:3.0) in accordance with each substance amount ratio (molar ratio). 

10 

7. The silicon carbide porous body according to claim 6, wherein melting temperatures of the oxides (SrO, Al 2 0 3 , 
Si0 2 ) are in a range of 1000 to 1400°C. 

8. The silicon carbide porous body according to claim 6 or 7, wherein melting viscosity of the oxide phase is lower 
15 than that of metallic silicon. 

9. The silicon carbide porous body according to any one of claims 6 to 8, wherein a ratio of mass of the oxide phase 
is in a range of 1 .0 to 10.0 mass% with respect to a total mass of the silicon carbide particle and metallic silicon. 

20 10. The silicon carbide porous body according to claim 9, wherein a ratio of mass of the oxide phase is in a range of 
4.0 to 8.0 mass% with respect to a total mass of the silicon carbide particle and metallic silicon. 

11. A honeycomb structure comprising: the silicon carbide porous body according to any one of claims 1 to 10. 

25 12. A process for producing a silicon carbide porous body, characterized by: adding, to silicon carbide particles and 
metallic silicon, compound containing strontium, aluminum, and silicon in a range of 1 .0 to 1 0.0 parts by mass in 
terms of oxides (SrO, Al 2 0 3 , Si0 2 ) with respect to a total of 1 00 parts by mass of the silicon carbide particles and 
metallic silicon to obtain a raw material; forming the obtained raw material into a predetermined shape to obtain a 
formed article; degreasing and thereafter firing the obtained formed article; and burying an oxide phase containing 

30 the respective oxides of silicon, aluminum, and alkaline earth metal in at least some of fine pore portion having a 

minimum distance of 10 jxm or less between the surfaces of the respective silicon carbide particles or between 
the surfaces of the silicon carbide particle and metallic silicon among the pores formed between the silicon carbide 
particles in such a manner that a ratio of a total volume (pore volume of the fine pore portion) of portions in which 
the oxide phase is not buried among the fine pore portions is 20% or less with respect to a total volume (total pore 

35 volume) of portions in which the oxide phase is not buried among the pores including the fine pore portions to 

obtain the porous body having a porous structure. 

13. The process for producing the silicon carbide porous body according to claim 12, wherein a type and/or an adding 
amount of the compound containing strontium, aluminum, and silicon are adjusted in such a manner that a content 

40 ratio (Sr0:AI 2 0 3 :Si0 2 ) of the oxides of strontium, aluminum, and silicon is in a range of (1 .0:0.1 :1 .0) to (1 .0:1 .0: 

3.0) in each substance amount ratio (molar ratio), the oxides being contained in the oxide phase constituting the 
porous body having the porous structure obtained by the firing. 

14. The process for producing the silicon carbide porous body according to claims 12 and 13, wherein an amount of 
45 the compound to be added to the silicon carbide particles and metallic silicon and containing strontium, aluminum, 

and silicon, converted into the respective oxides (SrO, Al 2 0 3 , Si0 2 ), is set to a range of 4.0 to 8.0 parts by mass 
with respect to a total amount of 100 parts by mass of the silicon carbide particles and metallic silicon. 
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FIG. 3 
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